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(54) DISPLACEMENT SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-contact 
displacement sensor with high detection accuracy 
capable of maintaining detection accuracy even with the 
passage of time. 

SOLUTION: The non-contact displacement sensor for 
detecting displacements of an object to be detected on 
the basis of changes in a resistance value has a resistor 
2 provided with a surface to be slid, a slider 1 which 
slides on the surface to be slid in predetermined 
directions according to the displacements of the object 
to be detected, and a recessed and protruded pattern 2a 
provided with recessed parts and protruded parts 
continuously formed on the surface to be slid along a 
direction which intersects the direction of sliding of the 
slider 1 or intersects at right angles. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resistor which is the displacement sensor of the contact process which detects 
the variation rate of a detected material based on a resistance value change, and was equipped 
with the sliding surface-ed, The displacement sensor characterized by having the pattern of the 
irregularity equipped with the crevice and heights which were continuously formed along the 
sliding direction where said slider slides on said sliding-surface-ed top the slider which slides in 
the predetermined direction, and on said sliding surface-ed, and the direction which crosses 
thru/or intersects perpendicularly according to the variation rate of said detected material. 
[Claim 2] The pattern of said irregularity is a displacement sensor according to claim 1 
characterized by being formed so that said heights may contact this slider in two or more places 
to said slider. 

[Claim 3] The pattern of said irregularity is a displacement sensor according to claim 1 
characterized by being widely formed continuously along the sliding direction of said slider rather 
than the sliding range thru/or actuation range on which this slider slides. 
[Claim 4] The displacement sensor according to claim 1 to which the depth of a crevice is 
characterized by being formed in a depth of 3 micrometers or more in the pattern of said 
irregularity to the particle size of the wear powder generated by sliding of said slider so that it 
may have sufficient depth. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a displacement sensor. 
[0002] 

[Description of the Prior Art] Drawin g 2 (A) and drawin g 2 (C) are drawings for explaining the 
structure of the displacement sensor concerning the conventional example which was proposed 
by JP,7-22214,A. Drawin g 2 (A) is the important section explanatory view of this displacement 
sensor, and drawin g 2 (B) is the B-B sectional view of drawing 2 (A). 

[0003] Reference of drawin g 2 (A) and drawin g 2 (B) arranges the slider 201 a variation rate is 
carried out [ the slider ] by the variation rate of a detected material so that it may slide on a 
resistor 202 top. The power supply terminal 203 connected to the GND terminal 205 and power 
source 204 which were connected to GND206 is connected to the both ends of a resistor 202, 
respectively. The resistor 202 is formed from the upper resistive layer 209 by which the 
laminating was carried out on the lower layer resistive layer 208 by which the laminating was 
carried out on the flat surface of a substrate 207, and the lower layer resistive layer 208. 
[0004] With the structure indicated by the above-mentioned official report, the lower layer 
resistive layer 208 has the quality of the material which distributed carbon black and a carbon 
fiber 210 in synthetic resin. For this reason, it is possible also when it exists succeeding this 
direction, as the shaft orientations of a carbon fiber may exist in the sliding direction on which a 
slider 201 slides, and the direction which intersects perpendicularly, for example, it is shown in 
drawin g 2 (A). 

[0005] If drawing 2 (B) is referred to especially, many carbon fibers 210 contain in the lower 
layer resistive layer 208. The shaft orientations of a carbon fiber 210 have extended in the 
sliding direction of a slider 201, and the direction which intersects perpendicularly. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, the trouble of the above-mentioned 
conventional example is explained with reference to drawin g 2 (A) and drawin g 2 (B). When 
drawin g 2 (B) is referred to especially, when many carbon fibers contain, also when a concavo- 
convex pattern is formed along the sliding direction of a slider 201, in the lower layer resistive 
layer 208, it is possible on the lower layer resistive layer 208. Of this, a concavo-convex pattern 
is formed along the sliding direction of a slider 201 also on the upper resistive layer 209. By the 
way, wear powder is generated when a slider 201 slides on the upper resistive layer 209 top. 
Soon, this wear powder will be deposited on the crevice on the upper resistive layer 209, and will 
form the wear powder deposition section 21 1. Here, on the upper resistive layer 209, the wear 
powder deposition section 21 1 (crevice) is formed so that it may extend along the sliding 
direction of a slider 201, and the direction which intersects perpendicularly. Therefore, while the 
slider 201 is sliding on the wear powder deposition section 21 1 top, the electric flow between a 
slider 201 and a resistor 202 severs, or resistance between both increases. A signal noise 
increases by this and the problem that the detection precision of a displacement sensor falls (it 
falls with time) occurs. 

[0007] The purpose of this invention is offering the displacement sensor of the contact process 
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which can maintain detection precision with time especially with a high detection precision. 
[0008] 

[Means for Solving the Problem] The resistor which this invention is the displacement sensor of 
the contact process which detects the variation rate of a detected material based on a 
resistance value change, and has a sliding surface-ed, The slider which slides on said sliding— 
surface-ed top in the predetermined direction (the direction specified beforehand, for example, 
an one direction) according to the variation rate of said detected material, The pattern of the 
irregularity equipped with the crevice and heights which were continuously formed on said sliding 
surface-ed along the sliding direction on which said slider slides, and the direction which crosses 
thru/or intersects perpendicularly, and the displacement sensor characterized by having are 
offered. 

[0009] According to this displacement sensor, a concavo-convex pattern can be formed in a 
resistor front face, without adding a filler or a carbon fiber to a resistor etc. By this, the stable 
contact to a slider and the heights on a resistor can be acquired, and the flow by which it was 
stabilized between the slider and the resistor can always be secured. Consequently, a signal 
noise is reduced, also with time, detection precision is maintained, and an endurance life 
improves in this way. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained. 

[001 1] In the gestalt of desirable operation of this invention, the pattern of said irregularity is 
formed so that said heights may contact this slider in two or more places to said slider. Also 
when the wear powder generated by sliding of a slider is formed on the sliding surface-ed of a 
resistor of this, an electric flow with a slider and a resistor (sliding surface-ed) is secured to 
altitude. 

[0012] The displacement sensor by this invention is suitably applied to the direction where the 
slider was specified beforehand, for example, the displacement sensor constituted so that it 
might slide or ****** to an one direction fundamentally. 

[0013] The displacement sensor by this invention is applicable to either the displacement sensor 
(variable resistor) of direct-acting in which a slider carries out a parallel displacement 
fundamentally, or the displacement sensor of the rotating type to which a slider moves circularly 
fundamentally. Moreover, it can also form so that it may have radii with the moderate pattern of 
the irregularity formed on a resistor. 

[0014] In the gestalt of desirable operation of this invention, a resistor consists of a monolayer 
or a double layer more than two-layer. 

[0015] In the gestalt of desirable operation of this invention, the pattern of said irregularity is 
formed in the range larger than the width of face of said slider, and is further formed in the range 
larger than the actuation range thru/or sliding range of this slider continuously along the sliding 
direction of a slider. Although wear powder accumulates and rises at the edge of the actuation 
range of a slider, since a crevice is prepared also succeeding the outside of the actuation range 
of a slider according to the conventional displacement sensor (variable resistor) mentioned 
above according to this displacement sensor by this invention, due to the form where the 
crevice of a concavo-convex pattern is met, wear powder is extruded, and goes and climax of 
wear powder cannot produce it easily in the actuation range of a slider. 

[0016] In the gestalt of desirable operation of this invention, in preparing a concavo-convex 
pattern, in the case of the general circuit board which the substrate of a resistor turns into from 
a glass fiber, an epoxy resin, etc., polishing directly is desirable, and when printing a direct- 
current-resistance object to the shaping substrate of synthetic resin, a concavo-convex pattern 
can be formed by preparing irregularity in the mold front face beforehand. According to this 
technique, since polishing of a substrate is omissible, a cost rise is also lost and it is effective. 
[0017] In the gestalt of desirable operation of this invention, it forms in a depth of 3 micrometers 
or more so that sufficient depth may be obtained to the particle size of the wear powder which 
the crevice prepared on a substrate produces by sliding. 

[0018] In the gestalt of desirable operation of this invention, the cross-section configuration of a 
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crevice thru/or heights is any one sort of the shape of the shape of circular and a triangle, and a 
square, and the shape of a polygon more than a pentagon in the pattern of said irregularity. 
[0019] The displacement sensor by this invention can be used also as a variable resistor. 
[0020] Moreover, this invention offers following displacement-sensors (or variable resistor) (1) - 
(4). 

[0021] It is the variable resistor of the contact process which detects the variation rate of a 
detected material based on change of resistance. (1) A slider, The displacement member by 
which said slider is attached and a variation rate is carried out in connection with the variation 
rate of a detected material, The displacement sensor which is near the attachment section of 
said slider the resistor which ****s to said slider, and on said displacement member, and is 
characterized by having the projected part formed so that it might project toward said resistor 
into the part which has electric insulation. 

[0022] (2) Said displacement sensor characterized by said displacement member being disc-like 
thru/or annular Rota rotated with rotation of said detected material (1). 

[0023] Next, the operation effectiveness of said displacement sensor (1) is explained. First, the 
Prior art relevant to this displacement sensor (1) is explained. 

[0024] In the variable resistor thru/or displacement sensor indicated by JP,8-28551 6 t A, JP,8- 
236320.A, and JP,2575538,Y, when Rota in which the slider is attached inclines, there is a 
possibility of a slider carrying out elastic deformation too much, or deforming plastically. The 
reason is that the protection member (projected part) for securing the clearance between a 
slider and a resistor is arranged in the location estranged from the slider. That is, it is because, 
as for a slider, a protection member will not function effectively after all in the rotation location 
of a certain Rota by being compressed beyond the difference of "the height of a protection 
member" as "slider set height" if it rotates after Rota has inclined when the slider has been 
arranged at the Rota periphery section and the slider protection member has been arranged at 
the Rota inner circumference section, and also when [ that ] opposite. 
[0025] Moreover, the configuration which prepared the stopper section for restricting 
deformation of a slider in the slider itself is indicated by JP,5-8920,U. However, in this 
configuration, since the stopper section is electric conduction material, when a resistor contacts 
the stopper section, a resistor connects with a slider too hastily electrically, and there is a 
possibility that an incorrect ****** detecting signal thru/or a noise may be outputted. 
[0026] On the other hand, according to said displacement sensor (1), even if it is the case where 
the member in which the slider is attached by arranging near the slider the projected part which 
is a slider protection member for preventing too much elastic deformation thru/or plastic 
deformation of a slider, for example, Rota, deforms, sufficient slider height is secured. Moreover, 
since this projected part is attached in the insulator (for example, Rota) instead of a slider, also 
when a projected part contacts a resistor, the electric short circuit of a slider and a resistor is 
prevented. 

[0027] (3) The rotation member by which is the displacement sensor (or variable resistor) of the 
contact process which detects the variation rate of a detected material based on change of 
resistance, and a variation rate is carried out in connection with the variation rate of a detected 
material (join Trevor 23 of drawing 12 ), The pawl formed on said rotation member and said 
rotation member Hold thru/or housing supported pivotable, After being formed in the member 
fixed to said housing thru/or said housing, having the notch in which said pawl is inserted and 
inserting said pawl into said notch at the time of with a group, by carrying out predetermined 
include-angle rotation actuation of said rotation member The displacement sensor characterized 
by for said rotation member falling out and a stop being carried out to said housing. 
[0028] (4) Said displacement sensor characterized by forming the return stop thru/or projection 
which prevents that this rotation member rotates to an opposite direction in the member fixed to 
said housing thru/or this housing after predetermined include-angle rotation actuation of said 
rotation member was carried out at the time of with a group (3). 

[0029] Next, the operation effectiveness of said displacement sensor (3) is explained. First, the 
Prior art relevant to this displacement sensor (3) is explained. 

[0030] In a conventional displacement sensor thru/or a conventional variable resistor, in order to 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/05/23 



JP,2002-286499,A [DETAILED DESCRIPTION] 



4/6 ^— v 



support rotation members, such as Rota, pivotable in housing and to escape from and carry out a 
stop to shaft orientations, caulking is performed or the speed nut thru/or the snap ring are used 
as components. However, to perform caulking, a predetermined facility and a tool are required. 
Moreover, by using members, such as a speed nut, a displacement sensor thru/or the number of 
members of a variable resistor increase, and there is a problem of inviting a cost rise. 
[0031] According to this invention, the displacement sensor thru/or variable resistor with which 
it escapes to shaft orientations and a stop is made is offered, attaching a rotation member 
pivotable to housing by turn lump. 
[0032] 

[Example] In order to clarify further the gestalt of desirable operation of this invention explained 
above, with reference to a drawing, one example of this invention is explained below. 
[0033] [1st example] drawin g 1 (A) is drawing for explaining the structure of the displacement 
sensor concerning the 1st example of this invention, and drawin g 1 (B) is the B-B sectional view 
of drawin g 1 (A). 

[0034] Reference of drawin g 1 (A) and drawin g 1 (B) arranges the slider 1 a variation rate is 
carried out [ the slider ] by the variation rate of a detected material so that it may slide on a 
resistor 2 top. The power supply terminal 3 connected to the GND terminal 5 and power source 
4 which were connected to GND6 is connected to the both ends of a resistor 2, respectively. 
The resistor 2 is constituted including the resistive layer 8 by which the laminating was carried 
out on the substrate 7 and the substrate 7. 

[0035] On the front face of a substrate 7, detailed concavo-convex pattern 7a is formed by 
suitable means, such as polishing or shaping. In concavo-convex pattern 7a, irregularity is 
continuously formed in the sliding direction of a slider 1, and the direction which intersects 
perpendicularly. The laminating of the resistive layer 8 is carried out by printing etc. on the front 
face (concavo-convex pattern 7a) of a substrate 7. 

[0036] On the front face of a resistive layer 8, concavo-convex pattern 2a is formed so that it 
may learn from the concavo-convex pattern 7 on substrate 1 front face. Therefore, also in this 
concavo-convex pattern 2a, irregularity is continuously formed in the sliding direction of a slider 
1, the crossover, or the direction that intersects perpendicularly fundamentally. If it puts in 
another way, in concavo-convex pattern 2a, a crevice and heights will have extended along the 
sliding direction of a slider 1, respectively. Furthermore, in concavo-convex pattern 2a, it is 
formed so that at least two heights per slider may contact this slider. Furthermore, concavo- 
convex pattern 2a is formed more widely than the width of face of a slider 1. In this way, on the 
sliding surface-ed of a resistor 2, it is formed in the sliding direction of a slider 1, the crossover, 
or the direction (the direction of the B-B cross section shown in drawin g 1 (A)) that intersects 
perpendicularly fundamentally by width of face continuous [ irregularity ] and large. 
[0037] Next, an operation of the displacement sensor explained above is explained. 
[0038] A slider 1 slides on the front-face top of a resistor 2 (resistive layer 8) at the time of use 
of this displacement sensor. At this time, the condition that the slider 1 contacted two or more 
heights among concavo-convex pattern 2a is always maintained. Moreover, when a slider 1 slides 
on the front-face top of a resistor 2 (resistive layer 8), wear powder arises and the wear powder 
deposition section 9 is soon formed in the crevice of concavo-convex pattern 2a. Since this 
wear powder deposition section 9 is formed along the sliding direction of a slider 1, the flow of a 
slider 1 and a resistor 2 is fully secured. Moreover, in this displacement sensor, since concavo- 
convex pattern 2a is formed in the range larger than the width of face of a slider 1 , i.e., the 
outside of the width of face of a slider 1, wear powder accumulates also in the crevice located in 
this part, so that a slider 1 may extrude. Therefore, deposition of wear powder is made hard to 
generate in the actuation range of a slider 1 . 

[0039] Thus, in the displacement sensor concerning the 1st example of this invention, since the 
flow between a slider 1 and a resistor 2 is secured to altitude, a signal noise increases and it is 
prevented that the detection precision of a displacement sensor falls (it falls with time). 
[0040] Drawing 3 (A) - drawin g 3 (C) are the exploded views for explaining the example of 
application of the displacement sensor concerning the 1st example of this invention. With 
reference to drawin g 3 (A) - drawin g 3 (C), the resistor 2 has the part formed in the shape of a 
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curve in this displacement sensor. When it puts in another way, a resistor 2 has a radii-like part. 
The slider 1 shown in drawin g 3 (C) is attached in housing so that it may slide on the concavo- 
convex pattern 2a top of the resistor 2 shown in drawin g 3 (A). 

[0041] Next, the displacement sensor which can apply the structure of a slider and a resistor 
where application thru/or this displacement sensor are characterized by the displacement 
sensor concerning the 1st example of this invention explained above is explained. 
[0042] [2nd example] drawin g 4 - drawin g 8 are drawings for explaining the structure of the 
displacement sensor concerning the 2nd example of this invention. 

[0043] Reference of drawin g 4 assembles this displacement sensor by joining covering 11a 
holding resistor 12a to housing 1 1b which supports the revolving shaft 18 of Rota 14 pivotable. 
First, the member held in the housing 1 1b side is explained. The lever 10 to rock is being fixed to 
Rota 14. The thrust washer 29 is infixed between housing 1 1b and a lever 10. The spring 19 is 
infixed between housing 11b and Rota 14. The ctenidium-like slider 13 is attached on Rota 14. 
The slider 13 is forced toward resistor 12a with the spring 19. Moreover, projected part 14a is 
formed in Rota 14. 

[0044] Then, the member currently fixed to covering 11a is explained. The substrate 12 is held in 
covering 11a. The seal 15 is infixed between covering 11 and a substrate 12. In the substrate 12, 
resistor 12a which has concavo-convex pattern 2a as shown in drawing 1 is formed on the front 
face by the side of a slider 13. Resistor 12a is electrically connected to the connector terminal 
17 through the substrate terminal 16. angle of rotation of the connector terminal 17 to Rota 14 - 
- the signal which shows a variation rate can be taken out. 

[0045] Next, the structure for attaching a slider 13 to Rota 14 and the structure between a 
slider 3 and resistor 12a are explained to a detail. 

[0046] Drawin g 5 is an exploded view for explaining the attachment structure of the slider which 
the displacement sensor shown in drawin g 4 has. Drawin g 6 is the assembly drawing for 
explaining the attachment structure of the slider which the displacement sensor shown in 
drawin g 4 has. Drawin g 7 is B view Fig. of drawin g 6 . 

[0047] If drawing 5 - drawing 7 are referred to, projected part 14a, spring receptacle section 14b, 
lock-pin 14c, and guide pin 14d approach mutually the slider attachment section on Rota 14 
(holder section), and is formed in it. It is arranged guide pin 14d at the flank of lock-pin 14c. In 
Rota 14, part and projected part 14a which contacts a slider 13 at least has insulation. 
[0048] On the other hand, elastic section 13b is formed in the base of a slider 13. Slot 13c is 
formed in the center section of the slider 13. In the slider 13, on both sides of slot 13c, two or 
more strip-of-paper sections are formed in elastic section 1 3b and the opposite side, and the tip 
of each strip-ol^paper section is formed in the shape of a ctenidium. The part of the shape of 
this ctenidium slides on a resistor 12a top. 

[0049] In case a slider 13 is attached in Rota 14, lock-pin 14c inserts in slot 13c, and the base 
of two or more of said strip-of-paper sections inserts between lock-pin 14c and guide pin 14d 
so that elastic section 13b may contact spring receptacle section 14b and reference edge 
section 13a may be pressed against projected part 14a. and the thing done to lock-pin 14c for 
joining of the guide pin 14d by approaches, such as heat joining or ultrasonic welding, — a slider 
13 — Rota 14 — receiving — a caulking — it fixes. 

[0050] Then, the slide contact condition over the resistor of a slider is explained. Drawin g 8 is a 
side elevation for explaining the slide contact condition over the resistor of the slider which the 
displacement sensor shown in drawin g 4 has. 

[0051] Especially projected part 14a that is the rigid body to Rota 14 and the clearance between 
resistor 12a (path clearance), i.e., set height H of a slider 13 which has flexibility, when drawin g 8 
is referred to has had and projected sufficient protrusion height (protection section height of 
slider 13) h. For this reason, even if it is the case where Rota 14 and the clearances between 
resistor 12a decrease in number, it is prevented that a slider 13 is compressed more than "H-h." 
A slider 1 3 carrying out elastic deformation too much, or deforming plastically by this, is 
prevented. In addition, even if projected part 14a is the case where it rotates after a revolving 
shaft 18 and Rota 14 had inclined, it functions effectively as a protection member of a slider 13. 
The reason is because projected part 14a is arranged near the slider 13. 
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[0052] Moreover, even if it is the case where projected part 14a contacts resistor 12a when 
projected part 14a has insulation, the electric short circuit of a slider 13 and resistor 12a is 
prevented. 

[0053] In addition, in this example, projected part 14a functions as the positioning member to 
Rota 14 and slider protection member of a slider 13. By the case, a positioning member and a 
slider protection member (projected part) can also be formed separately. 
[0054] The displacement sensor concerning the [3rd example], next the 3rd example of this 
invention is explained. Drawing 9 (A) and drawin g 9 (B) are drawings for explaining the structure 
of the displacement sensor concerning the 3rd example of this invention, and drawin g 9 (B) is the 
important section side elevation of drawing 9 (A). Drawing 10 is the exploded view of a 
displacement sensor shown in drawin g 9 . 

[0055] If drawing 9 (A), drawing 9 (B), and drawing 10 are referred to, it will set to this 
displacement sensor (variable resistor). In housing 21 The substrate 20 equipped with concavo- 
convex pattern 2a shown in drawing 1 and resistor 20a which has the same concavo-convex 
pattern on a front face, O ring 24, the wave washer 25, the slider holder 22 equipped with the 
slider 26, and join Trevor 23 that rotates when a detected material rotates It holds. 
[0056] Two or more pawl 23a which projects toward the method of the outside of the direction 
of a path is formed in join Trevor 23. On join Trevor's 23 annular section, along the hoop 
direction, two or more pawl 23a is estranged by predetermined spacing each, and is arranged. On 
the other hand, two or more notches 27 are arranged at housing 21. On the annular section of 
housing 21, along the hoop direction, two or more notches 27 are estranged by predetermined 
spacing each, and are arranged. 

[0057] In case join Trevor 23 is attached to housing 21, by inserting two or more pawl 23a in 
opening of two or more notches 27, respectively, next carrying out rotation actuation of join 
Trevor 23 first, a variation rate is carried out to two or more pawl 23a from the opening location 
of two or more notches 27, and join Trevor's 23 omission stop is made by this. Thus, attached 
join Trevor 23 rotates with rotation of a detected material, and transmits the rotation to the 
slider holder 22 further. 

[0058] [4th example] drawin g 1 1 is an exploded view for explaining the structure of the 
displacement sensor (variable resistor) concerning the 4th example of this invention, is the 
modification of a displacement sensor shown in drawin g 3 , and changes into a detail the 
configuration of a displacement sensor shown in drawing 3 (B) and drawing 3 (C). Drawing 12 is 
the Fig. of drawin g 1 1 of operation. 

[0059] Reference of drawing 1 1 and drawing 12 forms join Trevor's 23 return stop 28 in housing 
21 in this displacement sensor. If two or more pawl 23a is inserted in two or more notches 27 
and predetermined include-angle rotation actuation of join Trevor 23 is carried out in case join 
Trevor 23 is attached to housing 21, join Trevor's 23 lever section 23b will overcome the return 
stop 28. It is made impossible by this for two or more pawl 23a to return to opening of two or 
more notches 27 henceforth. In this way, it is prevented after attachment that join Trevor 23 
separates from housing 21. 
[0060] 

[Effect of the Invention] According to this invention, detection precision is high and the 
displacement sensor of the contact process which can maintain detection precision with time 
especially is offered. 
[0061] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] Drawing 1 (A) is drawing for explaining the structure of the displacement sensor 
concerning the 1st example of this invention, and drawin g 1 (B) is the B~B sectional view of 
drawin g 1 (A). 

[ Drawin g 2] Drawin g 2 (A) and drawin g 2 (B) are drawings for explaining the structure of the 
displacement sensor concerning the conventional example. 

[ Drawin g 3] (A) - (C) is an exploded view for explaining the example of application of the 
displacement sensor concerning the 1st example of this invention. 

[ Drawin g 4] It is drawing for explaining the structure of the displacement sensor concerning the 
2nd example of this invention. 

[ Drawin g 5] It is an exploded view for explaining the attachment structure of the slider which the 
displacement sensor shown in drawin g 4 has. 

[ Drawin g 6] Drawin g 6 is the assembly drawing for explaining the attachment structure of the 
slider which the displacement sensor shown in drawin g 4 has. 
[ Drawin g 7] It is B view Fig. of drawin g 6 . 

[ Drawing 8] It is a side elevation for explaining the slide contact condition over the resistor of 
the slider which the displacement sensor shown in drawin g 4 has. 

[ Drawin g 9] (A) And (B) is drawing for explaining the structure of the displacement sensor 
concerning the 3rd example of this invention, and (B) is the important section side elevation of 
(A). 

[ Drawin g 10 ] It is the exploded view of a displacement sensor shown in drawin g 9 . 
[Drawin g 1 1] It is an exploded view for explaining the structure of the displacement sensor 
concerning the 4th example of this invention. 

[ Drawin g 12] It is the Fig. of a displacement sensor of operation shown in drawing 1 1 . 
[Description of Notations] 

1 Slider 

2 Resistor 

2a Irregularity on a resistor front face 

3 Power Supply Terminal 

4 Power Source 

5 GND Terminal 

6 GND 

7 Substrate 

7a The concavo-convex pattern on a substrate front face 

8 Resistive Layer 

9 Wear Powder Deposition Section 
1 1a Covering 

1 1 b Housing 

1 2 Substrate 
12a Resistor 

13 Slider 
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13a Reference edge section 
13b Elastic section 
1 3c Slot 

1 4 Rota 

14a Projected part 

1 4b Spring receptacle section 

14c Lock-pin 

14d Guide pin 

15 Seal 

1 6 Substrate Terminal 

17 connector terminal 

1 8 Revolving Shaft 

19 Spring 

20 Substrate 

21 Housing 

22 Slider Holder 

23 Join Trevor 
23a Pawl 

23b Lever section 

24 O Ring 

25 Wave Washer 

26 Slider 

27 Notch 

28 Return Stop (Baffle) 

29 Thrust Washer 

H Set height of a slider 

h Protrusion height of a projected part (protection section height of a slider) 



[Translation done.] 
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